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1 Introduction
In previous RAN1 #68bis meeting, we reached following agreement: 

Agreement (at least for the case of a carrier of the new type being “unsynchronised” (see below for definition in this context) with the associated backward-compatible carrier):
· New carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Bandwidth of the RS port is FFS until RAN1#69 between one of:

· full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· configurable between full system BW and min(system BW, X)

Agreement (for unsynchronised cases): Rel-8 PSS/SSS sequences are transmitted.
RAN1 also sent an LS [1] to RAN4 to seek guidance on the following issues: 
· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?
The response LS [2] from RAN4 was received, which contains the following information: 
· Observations 

· For system bandwidth up to 25 RBs, 

· full CRS bandwidth is required for time-frequency tracking performance with 5ms periodicity

· For the system bandwidth of 6 PRBs, there is no consensus whether robust time-frequency tracking performance can be guaranteed with full CRS bandwidth and 5 ms periodicity

· For system bandwidth larger than 25 RBs, 

· full CRS bandwidth is beneficial to improve time-frequency tracking performance and RRM measurement accuracy

· CRS bandwidth with 25 RB can satisfy the minimum RRM measurement requirement

· Conclusions:

· Full system bandwidth for the RS-port 0 improves time tracking, frequency tracking performances, and RRM measurements accuracy

· There is no consensus on whether bandwidths lower than full bandwidth of the RS-port is sufficient 

In this contribution, we discuss the several aspects of tracking RS (TRS) according to the guidance from RAN4. 
2 Considerations on tracking RS
As we agreed in the previous meeting, NCT will carry TRS every 5 ms periodicity. We discuss the several aspects of TRS in NCT considering the RAN4 guidance based on LS response [2].
2.1 Bandwidth 

According to the LS response from RAN4 on tracking RS bandwidth [2], it seems that RAN4 has not identified any issue with 25RB tracking RS bandwidth and observed that the TRS bandwidth of 25 RB can satisfy the minimum requirement of RRM measurement for system with bandwidth larger than 25 RB. Hence, to support spectral efficiency, TRS bandwidth should be a minimum value of 25 RB and system bandwidth.
Proposal 1: TRS bandwidth should be a minimum value of 25 RB and system bandwidth.
2.2 TRS subframe
In terms of defining TRS subframe where TRS is transmitted, static and semi-static configuration are possible. For static configuration, the most straightforward decision would be to transmit TRS at subframe #0 and subframe #5 where PSS/SSS may be transmitted in NCT. However, this may not fully utilize the benefit of 5 ms periodicity of TRS from ICIC perspective. In case of densely deployed small cells, it would be beneficial to assign different subframe offset to different adjacent cells to get more reliable time and frequency tracking performance. 
Proposal 2: Assignment of different TRS subframe offset to different NCT cells should be supported 
2.3 QCL behaviour of TRS
In transmission mode 10, we defined antenna ports quasi co-location in type B between CRS and CSI-RS with respect to Doppler shift and Doppler spread. Similar to Rel’11, it may be one possibility to use TRS to track Doppler shift and Doppler spread in transmission mode 10. However, since the TRS is not transmitted in every subframe because of its periodicity, it would be required to investigate the QCL behaviour of TRS further. Especially for synchronized NCT case, cross-carrier QCL between BCT and NCT carriers can be considered.
Proposal 3: QCL behaviour of TRS should be investigated further.
2.4 RRM measurement

Unlikely un-synchronized NCT, TRS may not be transmitted in a synchronized NCT. For that case, we should consider RRM measurement based on CSI-RS, in particular, for synchronized NCT. In unsynchronized NCT, RRM measurement based on CSI-RS may be beneficial. Hence, it should be FFS in unsynchronized NCT.
Proposal 4: We should consider RRM measurement based on CSI-RS. 
3 Conclusions

In this contribution, we discuss several aspects of TRS design. The summary of the contribution is as follows:
Proposal 1: TRS bandwidth should be a minimum value of 25 RB and system bandwidth.
Proposal 2: Assignment of different TRS subframe offset to different NCT cells should be supported 
Proposal 3: QCL behaviour of TRS should be investigated further.
Proposal 4: We should consider RRM measurement based on CSI-RS.
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